Abstract
Introduction and Background
Chemical Engineering as a distinct engineering discipline is now more than hundred years old. The first century of growth of Chemical Engineering has been synonymous with the phenomenal growth in industrialization throughout the world. Demand for new products, increased efficiency, better resource utilization, high purity outputs and, more recently, the emerging world of bio-technology have provided this discipline new challenges which have been met adequately. The traditional batch processes employed before the onset of the industrial revolution mostly involved manufacture of common acids, alkalis and some salts. These processes, obviously, involved straightforward chemical reactions taking place at normal atmospheric pressures. The technical manpower for these industries did not really need extensive university education. However, credit goes to the innovative industrial chemists who were the standard bearers of these industrial units during those days. The number and variety of products being limited, it was possible for an industrial chemist to specialize in a particular industry and spend a whole lifetime, first tr -byand later attempting to improve the particular process. Knowledge of chemistry and relevant experience in a particular industry were sufficient to run those industries.
Birth of a new Engineering Discipline
Perhaps the seeds for a new discipline were sown during late 19 th century with the development of process for the manufacture of synthetic dye and continuous processes like Solvay soda ash process. During the late fifties of the 20 th century an important development in the field of engineering education in the country took place with a strong and meaningful academic linkage program between the Ahsanullah Engineering College (AEC) and US colleges of engineering. Under this program Dr. Olaf Bergelin, a renowned faculty from a highly ranked department of Chemical Engineering of the University of Delaware was assigned to help the department grow in stature. Dr. Bergelin came with a missionary spirit and helped develop an academic program comparable to current international standards and interacted with industry to explain the role of the profession as evidenced in industrialized countries. It was a time when natural gasbased industries (e.g. Urea) and paper industries were either being planned or implemented in the country. The ChE faculty at AEC took pains to impress upon the then industrial leaders the need to utilize the members of the new profession. However, the senior technical leaders of industry (largely in public sector), with training and experience in the older mode of running chemical and process plants with chemists and mechanical engineers, were employing engineers about whose training and purpose they were only vaguely familiar. This author, after graduating from the department in 1960 applied for the position of an Assistant Chemical Engineer in a sugar mill. He was asked to appear at an interview for the post of an Assistant Chemist. When he tried to explain the role of a Chemical Engineer to the interview board he was finally offered the position of an Assistant Mechanical Engineer! This personal anecdote typically demonstrates the that reigned during the early days of this profession in this country.
Chemical and Process Industries in Bangladesh
In the industrialization of Bangladesh, the first choices with respect to technology were comparatively easy. Industries that could help the growth of agriculture, agro-based industries, e.g. jute and traditional production units for import substitution such as textile and sugar, got preference for obvious reasons. Their technologies were not complicated. For instance, textile, jute, and sugar technologies are relatively simple and repetitive and one only needs more machines, more capital formation. These are also largely final-consumer-goods industries. But succeeding choices have been difficult and required considerable background studies and search, and properly qualified technological manpower.
At the time of partition, there were only five sugar mills and one cement plant. In the early fifties, the then Pakistan Industrial Development Corporation set up the paper mill at Chandraghona based on bamboo and it went into commercial production in 1953. With this paper mill came a number of chemical plants on the same site including sulfuric acid, lime, alum, sodium hydroxide, chlorine etc. Some of the milestones of the development of major chemical process industries in Bangladesh are listed below. It is painful that we have not done it yet! Mere experience in the successful operation of complex chemical plants does not constitute technology transfer in the real sense of the term. Granting that it takes longer gestation period to develop the hardware part of such technologies in a developing country, it should have been possible by t capability in the various software aspects, viz., identification of various components of the technological packages to be imported, checking of the process design information, installation of the various components of the plant. Had it been possible for Bangladesh to develop such capabilities at the time of the World Bank appraisal of the Ashuganj Project, it would not have been necessary to introduce the extraordinary step of accepting expatriates at every stage of the project. Lack of initiative from industry leaders and decision makers, invisible wall of resistance from vested quarters and professional rivals often created road blocks in the development of the profession during the early years. However, during the rehabilitation work of the Natural Gas Fertilizer Factory (NGFF) members of the profession along with other professionals got an opportunity to make significant contribution and thereby gained first hand experience in a major "turn A significant step forward in the development of the profession was achieved during the planning of the Chittagong Urea Fertilizer Factory. A design section was set up for the project and local chemical engineers with inputs form relevant professionals were able to contribute meaningfully in establishing the design criteria for the plant.
MILESTONES OF DEVELOPMENT OF CHEMICAL PROCESS INDUSTRIES
Substantial cost reduction in certain sections was possible through changes incorporated in the original design of the plant. In implementing the Jamuna Fertilizer plant members of the profession were also able to play a major role during the project management stage that included participation (often without expatriate assistance) in procurement, inspection, scheduling, construction, installation and commissioning of the plant. During the design stage of CUFL an offer was made form UNDP/UNIDO for assistance in setting up of a full-fledged Engineering Design Division in BCIC. However, the project got lost in the bureaucratic maze in the Ministry. Here was an opportunity for Chemical Engineers to professionally contribute in an area for which they are specially trained. Sadly, yet another opportunity was lost. KAFCO, which is the only large chemical process plant in the private sector, has been able to reach production targets 15-20% above the nameplate capacity in recent months due to introduction of process changes that were initiated, planned and implemented by local engineers. Being in the private sector, the Chemical Engineers in the plant (along with other relevant professionals) are now able to initiate investment decisions that are not subject to scrutiny by layers of bureaucracy as in case of such units in the public sector.
In the private sector Chemical Engineers have demonstrated that they can be innovative in developing Ceramic and medium scale Basic Chemical industries. Obviously the flexibility and entrepreneurial ambience in those sectors helped them to put into practice their ideas and innate capabilities.
Capacity Building
Accumulating technological capacity through technology transfer efforts is one of the avowed objectives of any development process. However, during the early years of industrialization in the country it was often not appreciated that mere transfer of hardware and services for installation and start up of an enterprise does not constitute any transfer of technology at all. In Bangladesh, especially during the early years of industrialization efforts, installation of a manufacturing unit has often been equated with technology transfer. This is obviously wrong. Transfer of mere hardware does not constitute technology transfer. More often, however, owners have insisted on transfer of skills for the operation, maintenance and trouble shooting of the physical plant. Operating skills involve knowledge of installed process, machinery, instrumentation and protection devices. Besides, one would have to have knowledge and experience about maintenance management, detailed technical stills and some very limited capacity to fabricate simple parts and accessories. However, such STATIC of transfer of technology and does not contribute to the long-term goal of technologisation of the sector. During this mode of transfer of technology a person trained in Chemical Engineering can only make limited use of all that he or she has learnt. The ideal would be transfer where one obtains the knowledge, skills and experience to manipulate and change the production system and gains the capacity to innovate. Such a transfer constitutes the real Successful absorption of imported technology in the country requires institutional arrangements where Chemical Engineers can meaningfully utilize their training and skills. The development activities would include efforts to replicate existing vintages of technology utilizing knowledge accumulated from long years of operating existing plants, design engineering initiatives for adapting some of the processes to suit local raw materials and conditions and pilot plant studies on some promising locally developed processes.
In addition to the current responsibilities for operating and maintaining existing plants, there should be wider scope for Chemical Engineers to provide technical services which will put demand on their innate innovative capabilities leading to increased efficiency, lesser pollution and better product quality in the coming decades.
